Effects of electric charge on hydraulic conductivity of pulmonary interstitium.
The hydraulic conductivity of pulmonary interstitium was measured in a short isolated segment of interstitium surrounding a large pulmonary artery (1-3 mm diam) of the rabbit. The flow rate of the following solutions was measured sequentially: normal saline, polycation protamine sulfate (0.08 mg/ml), cationic dextran (0.1 or 1.5%) or anionic dextran (0.1 or 1.5%), and hyaluronidase (testes, 0.02%) solution. The pH of all solutions was adjusted to 7.35-7.40. The ratios of the flow of protamine sulfate and cationic dextran to that of saline averaged 2.3 +/- 0.92 (SD, n = 7) and 3.0 +/- 1.2 (n = 6), respectively. The anionic dextran-to-saline flow ratio averaged 0.72 +/- 0.28 (n = 13). Flow increased in the presence of positively charged molecules and decreased in the presence of negatively charged molecules. At a lower pH of 5.0-6.0, only 0.1% cationic dextran had an effect on interstitial conductivity. Thus pulmonary interstitium at physiological pH has the properties of a negatively charged membrane. The increased interstitial conductivity caused by the positively charged molecules was not observed after treatment with hyaluronidase. These effects of electric charge on interstitial conductivity were partly attributed to the presence in the interstitium of negatively charged hyaluronan.